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(54) IMAGE CONTOUR EMPHASIS PROCESSING UNIT AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To apply contour 
emphasis to a highlight part, an intermediate 
density area or a dark part especially in the 
contour emphasis processing of an image. 
SOLUTION: A density signal SX obtained by a 
logarithmic compression circuit 20 is subject to 
gradation correction by a 2nd gradation correction 
provided separately from a 1st gradation 
correction circuit 51 for generating a main signal 
SX and an intermediate signal HX is obtained and 
it is subject to contour emphasis by a contour 
emphasis circuit 40. The obtained contour 
emphasis signal PX is added to the main signal SZ 
into a contour emphasized image signal Z. A curve 
magnifying a desired density are adopted for a 
gradation correction curve for USM to be stored 
in the 2nd gradation correction circuit 30 to 
increase the emphasis of the image signal as to 
the density area whose contour emphasis is 
especially desired. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A device which performs an edge enhancement process to a picture signal, 
comprising: 
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A main signal creating means which performs predetermined image processing including 
the 1st gray level correction to said picture signal, and generates a main signal. 
A grayHevel-correction means to perform the 2nd gray level correction to said picture 
signal, and to generate an intermediate signal. 

An edge enhancement signal generating means which generates an edge enhancement 
signal based on said intermediate signal. 

A synthesizing means which performs composition with said edge enhancement signal and 
said main signal, and generates an edge enhancement finishing picture signal. 

[Claim 2]A device which performs an edge enhancement process to a picture signal 
acquired by reading a picture in photoelectricity, comprising: 

A main signal creating means which performs predetermined image processing including 
logarithmic compression and the 1st gray level correction to said picture signal, and 
generates a main signal. 

A conversion method which generates an intermediate signal by changing said picture 
signal according to the transfer characteristic which expressed logarithmic compression 
and the 2nd gray level correction collectively. 

An edge enhancement signal generating means which generates an edge enhancement 
signal based on said intermediate signal. 

A synthesizing means which performs composition with said edge enhancement signal and 
said main signal, and generates an edge enhancement finishing picture signal. 

[Claim 3]In the device according to claim 1 or 2, said picture signal, Are a color picture 
signal which consists of two or more color component signals, and said main signal, In 
[ consist of two or more signal elements generated according to said two or more color 
component signals, and said edge enhancement signal is accepted and generated about a 
part of said two or more color component signals, and ] said synthesizing means, An edge 
enhancement process device of a picture which said edge enhancement signal is 
individually compounded to each of two or more of said signal elements, and is 
characterized by acquiring an edge enhancement finishing picture which consists of two or 
more ingredients by it. 

[Claim 4]An edge enhancement process device of a picture, wherein it is an edge 
enhancement process device of the picture according to any one of claims 1 to 3 and said 
2nd gray level correction is amendment to which a gradation change is expanded about an 
intermediate density region of a picture rather than a gradation change of a high-density 
area and a low-density area. 

[Claim 5]An edge enhancement process method of a picture performing an edge 
enhancement process after being the method of performing edge enhancement of a 
concentration signal of a picture and carrying out gray level correction of said 
concentration signal. 

[Claim 6]An edge enhancement process method of a picture performing an edge 
enhancement process after being the method of performing an edge enhancement process 
to a picture signal acquired by reading a picture in photoelectricity and changing said 
picture signal according to the transfer characteristic which expressed logarithmic 
compression and gray level correction collectively to said picture signal. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
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original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In performing edge enhancement of a picture signal, this invention 
relates to the art for controlling the emphasis degree for every concentration zone. 
[0002] 

[Description of the Prior Art] Drawing 12 is a block diagram showing the edge 
enhancement process device of the conventional picture. When an image reader reads a 
manuscript in photoelectricity like a scanner, the acquired picture signal X will not show 
linearity, but the relation between the picture signal X and concentration will turn into 
index relations. Then, as shown in drawing 12 , this relation is made into proportionality by 
the logarithmic compression circuit 20, and next processing is simplified. Concentration 
signal SX obtained by logarithmic compression goes into the edge enhancement circuit 40 
and the image processing circuit 50 which performs image processing of others other than 
edge enhancement. In the image processing circuit 50, processing of versatility, such as 
gray level correction, is performed and the main signal SZ is generated. In the edge 
enhancement circuit 40, an edge enhancement process is performed and edge 
enhancement signal PX is generated. And the main signal SZ and edge enhancement signal 
PX are compounded, and it is constituted so that the edge enhancement finishing picture 
signal Z may be generated and outputted. 

[0003]In these processings, concentration signal SX which is an output of the logarithmic 
compression circuit 20 serves as straight-line relations to concentration, as shown in 
drawing 13 . When the image processing circuit 50 includes a gradation correction circuit, 
the relation of this concentration and main signal SZ turns into a relation as shown, for 
example in drawing 14 . 

[0004] Here, the inputted image (the following, "gradation picture") which concentration 
increases with a fixed rate of change almost continuously to a position as one example is 
assumed. In that case, although the dee taele of an inputted image is emphasized by edge 
enhancement, the emphasis degree (emphasis amplitude) is not based on the 
concentration of each part of an inputted image, but is constant. Therefore, as opposed to 
the position on an inputted image, an edge enhancement signal PX like drawing 15 is 
obtained. For this reason, the edge enhancement finishing picture signal Z acquired by 
compounding this edge enhancement signal PX to the main signal SZ comes to be shown 
in drawing 16 . 

[0005]Thus, in the conventional edge enhancement, it has equal emphasis amplitude over 
all low-density areas (bright section), the high-density areas (dark space), and 
intermediate density regions. 
[0006] 

[Probiem(s) to be Solved by the Invention]By the way, an edge enhancement process is 
the function to emphasize the apparent contrast which suited the characteristic of human 
being's eyes, and to make a sharp picture reproduce. It may not be desirable to perform 
edge enhancement at an equal rate over the whole region of a concentration region here 
like before. For example, a person is used as a photographic subject, in the case of the 
photograph etc. in which that background is white, the white of a background does not not 
much have a meaning in picture, when edge enhancement of this white is carried out, a 
noise component will be emphasized, and it becomes degradation of a picture rather 
rather than calling it reappearance of a sharp picture. 
[0007] 

[Objects of the Invention]This invention was made in view of the above technical 
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problems, and is By controlling the concentration region of the picture which 

performs the purpose, edge enhancement makes the rate of edge enhancement small in 
an unnecessary concentration region, Conversely, edge enhancement is providing the edge 
enhancement process device of the picture which can make it possible to enlarge the rate 
of edge enhancement in a required concentration region, and can reproduce a sharp 
picture. 

[0008] 

[Means for Solving the Problem]A main signal creating means which the invention 
according to claim 1 is a device which performs an edge enhancement process to a 
picture signal, and performs predetermined image processing including the 1st gray level 
correction to said picture signal, and generates a main signal, It has a gray-level- 
correction means to perform the 2nd gray level correction to said picture signal, and to 
generate an intermediate signal, an edge enhancement signal generating means which 
generates an edge enhancement signal based on said intermediate signal, and a 
synthesizing means which performs composition with said edge enhancement signal and 
said main signal, and generates an edge enhancement finishing picture signal. 
[0009]The invention according to claim 2 is a device which performs an edge 
enhancement process to a picture signal acquired by reading a picture in photoelectricity, 
A main signal creating means which performs predetermined image processing including 
logarithmic compression and the 1st gray level correction to said picture signal, and 
generates a main signal, A conversion method which generates an intermediate signal by 
changing said picture signal according to the transfer characteristic which expressed 
logarithmic compression and the 2nd gray level correction collectively, It has an edge 
enhancement signal generating means which generates an edge enhancement signal based 
on said intermediate signal, and a synthesizing means which performs composition with 
said edge enhancement signal and said main signal, and generates an edge enhancement 
finishing picture signal. 

[0010]In the device according to claim 1 or 2, the invention according to claim 3 said 
picture signal, Are a color picture signal which consists of two or more color component 
signals, and said main signal, In [ consist of two or more signal elements generated 
according to said two or more color component signals, and said edge enhancement signal 
is accepted and generated about a part of said two or more color component signals, 
and ] said synthesizing means, Said edge enhancement signal is individually compounded 
to each of two or more of said signal elements, and an edge enhancement finishing picture 
which consists of two or more ingredients by it is acquired. 

[0011]The invention according to claim 4 is an edge enhancement process device of the 
picture according to any one of claims 1 to 3, and said 2nd gray level correction is 
amendment to which a gradation change is expanded about an intermediate density region 
of a picture rather than a gradation change of a high-density area and a low-density area. 
[0012]The invention according to claim 5 is the method of performing edge enhancement 
of a concentration signal of a picture, and after it carries out gray level correction of said 
concentration signal, it performs an edge enhancement process. 
[0013]The invention according to claim 6 is the method of performing an edge 
enhancement process to a picture signal acquired by reading a picture in photoelectricity, 
and to said picture signal, after it changes said picture signal according to the transfer 
characteristic which expressed logarithmic compression and gray level correction 
collectively, it performs an edge enhancement process. 
[0014] 

[Embodiment of the Invention] 
[0015] 

[A 1st embodiment] 

<Whole outline> drawing 1 is a block diagram showing the outline of the whole scanner for 
platemaking in which the edge enhancement process device which is an embodiment of 
this invention was built in. As shown in drawing 1 , a manuscript is read in photoelectricity 
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with the image reader 1, and the acquired picture signal is sent to the image processing 
portion 3. The image processing portion 3 is a portion to which various image processing is 
performed, and this invention is also included in this portion. And the picture signal 
processed by the image processing portion 3 is transmitted to the image output device 2. 
The image output device 2 records a picture on a recording medium eventually. 
[0016]The image reader 1 irradiates a manuscript, receives the transmitted light or 
catoptric light with a photo detector, and reads the picture of a manuscript. Since the 
photo-multiplier etc. are used as a photo detector here, that output serves as a current 
signal and this current signal is transformed into a voltage signal by the current-voltage 
conversion circuit which is not illustrated. Therefore, this voltage signal is a picture signal 
which the image reader 1 outputs, and is an analog signal. 

[0017]<Outline of image processing> drawing 2 is an important section block diagram of 
the portion relevant to this invention among the image processing portions 3. Although the 
device of this embodiment is a color scanner and the picture signal X consists of three 
color components of R (red), B (blue), and G (green), in the expedient top of explanation, 
and drawing 2 , it is expressed as one signal. The treatment of the signal between each 
ingredient is behind explained in full detail with reference to drawing 7 and drawing 8 . 
[0018]After each color component signal of the picture signal X acquired from the image 
reader 1 (drawing 1) is changed into a digital signal by the A/D converter which is not 
illustrated, logarithmic compression of it is carried out by the logarithmic compression 
circuit 20, and it serves as concentration signal SX of each RGB. Concentration signal SX 
in this stage and the relation of a concentration value are the same as that of the case of 
drawing 1 3 . Although the color component signal of RGB which constitutes this 
concentration signal SX is given to the image processing circuit 50, the part (G accepting 
one ingredient or two ingredients of RG) of concentration signal SX is also given to the 
gradation correction circuit 30. 

[001 9] Although the image processing circuit 50 includes the gradation correction circuit 
51, this is a circuit which performs the usual gray level correction, and the gray-level- 
correction curve set up beforehand is memorized in the lookup table memory (LUT). 
Henceforth, in order to distinguish the two gradation correction circuits 51 and 30 
mutually, the gradation correction circuit 51 in the image processing circuit 50 will be 
called "the 1st gradation correction circuit", and the gradation correction circuit 30 of 
another side will be called "the 2nd gradation correction circuit." 
[0020] Among these, the signal after gray level correction was carried out in the 1 st 
gradation correction circuit 51 is changed into the signal, C (cyanogen), M (magenta), Y 
(yellow), and Bk (sumi), of four ingredients by a color operation, and the main signal SZ as 
these combination is outputted. It becomes a relation as indicated to be the concentration 
of each color component of an inputted image, and an ingredient of the main signal SZ 
corresponding to it to drawing 14 . 

[0021 ]On the other hand, the 2nd gradation correction circuit 30 is formed corresponding 
to the feature of this invention, and a predetermined gray-level-correction curve which is 
explained in full detail behind is held in the form of LUT. And some color components of 
concentration signal SX are changed into the intermediate signal [ finishing / gray level 
correction ] HX by this gray-level-correction curve. 

[0022]The intermediate signal HX generates edge enhancement signal PX by a digital 
operation as given to the edge enhancement circuit 40 of the next step, for example, 
shown by the following several 1. 
[0023] 

[Equation 1]PX=k(HX-UX) 

however, UX: — the Anh Sharp signal acquired by equalizing the intermediate signal HX 
about two or more surrounding pixels of the pixel to which its attention is paid at the time, 
and k:emphasizing coefficient — it comes out. 

[0024]And edge enhancement signal PX is compounded to the main signal SZ about each 
color component of M, Y, C, and Bk, and the edge enhancement finishing picture signal Z 
about M, Y, C, and each Bk is generated. Although a halftone dot generation circuit etc. 
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exist in the latter part further, since [ this ] it is not related to a gist of this invention, that 
explanation is omitted. 

[0025]<details of gray level correction in the 2nd gradation correction circuit 30> — in 
such composition, a characteristic matter is that the 2nd gradation correction circuit 30 is 
established in the preceding paragraph of the edge enhancement circuit 40. Then, various 
examples of setting out of a gray-level-correction curve (the following, "gray-level- 
correction curve GUSM for USM") made to memorize here and an advantage in them are 
explained. 

[0026] 1) uniform **** all over the districts — consider first a case where edge 
enhancement is performed over the whole region of a concentration region. In this case, 
the straight line GO shown in drawing 3 (a) as the gray-level-correction curve GUSM for 
USM is adopted. This carries out the fixed multiple of concentration signal SX which is an 
input in all the concentration regions. In this case, since edge enhancement is performed 
in proportion to a rate of change of the original concentration signal over the whole region 
of a concentration region, if this intermediate signal HX is inputted into the edge 
enhancement circuit 40, edge enhancement will be carried out at same rate over the 
whole region of a concentration region. That is, if a gradation picture mentioned already is 
taken for an example, edge enhancement corresponding to a dee taele of a picture in edge 
enhancement signal PX will be made, but the result serves as equal amplitude throughout 
a concentration region, as shown in drawing 3 (b). Therefore, the edge enhancement 
finishing picture signal Z which is an output of an edge enhancement process device of 
this picture becomes like drawing 3 (c). 

[0027]for this reason, although the edge enhancement characteristic same in this case as 
a Prior art is given, other following curves and change are attained if needed by 
constituting the 2nd gradation correction circuit 30 from means (LUT etc.) with variable 
memory information. 

[0028]Emphasis in emphasis:2-1 low-density area which it is in an end concentration 
region : 2) When performing edge enhancement especially in a bright section (low-density 
area), A rate of change adopts "convex" curvilinear GS which becomes small as a step as 
the gray-level-correction curve GUSM for USM in which a standup in a low-density area 
is big as shown, for example in drawing 4 (a) is taken toward a high-density area. 
[0029]If the signal HX by which gray level correction was carried out by this gray-level- 
correction curvilinear GS goes into the edge enhancement circuit 40, amplitude of edge 
enhancement signal PX has an envelope corresponding to a rate of change of drawing 4 
(a). That is, if a gradation picture is taken for an example, it will become a relation as 
shown in drawing 4 (b), amplitude will become large in a low-density area, and amplitude 
will become small in a high-density area. Thus, edge enhancement can be carried out 
especially in a bright section (low-density area). Therefore, the edge enhancement 
finishing picture signal Z in this case comes to be shown in drawing 4 (c). 
[0030]Emphasis in a high-density area : 2-2) When performing edge enhancement 
especially in dark space (high-density area), A rate of change adopts "convex" curvilinear 
GH which becomes large as a standup in a low-density area is small as the gray-level- 
correction curve GUSM for USM as shown, for example in drawing 5 ( a), and a high- 
density area is approached. 

[0031]If the intermediate signal HX by which gray level correction was carried out by this 
gray-level-correction curvilinear GH goes into the edge enhancement circuit 40, amplitude 
of edge enhancement signal PX has an envelope corresponding to a rate of change of 
drawing 5 (a). That is, in an example of a gradation picture, it becomes a relation as shown 
in drawing 5 (b), amplitude becomes small in a low-density area, and amplitude becomes 
large in a high-density area. Thus, edge enhancement can be carried out especially in dark 
space (high-density area). Therefore, the edge enhancement finishing picture signal Z in 
this case comes to be shown in drawing 5 (c). 

[0032]3) Emphasis in an intermediate density region : when performing edge enhancement 
especially in an intermediate density region, adopt the curve GM of S shape as shown, for 
example in drawing 6 (a) as the gray-level-correction curve GUSM for USM. With this 
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curve GM, a rate of change (inclination) of a signal in a low-density area is small, it follows 
on moving to a high-density area, and a rate of change becomes large gradually. And it 
becomes the greatest rate of change in an intermediate density region, and it follows on 
moving from these maximum points to a high-density area further, and a rate of change 
becomes small gradually. In this way, on two poles of a bright section and dark space, a 
rate of change is made into the minimum and a rate of change is made into the maximum 
in an intermediate density region. That is, this is the amendment to which a gradation 
change is expanded about an intermediate density region rather than a gradation change 
of a high-density area and a low-density area. 

[0033]If the intermediate signal HX by which gray level correction was carried out with 
this gray-level-correction curve GM goes into the edge enhancement circuit 40, amplitude 
of edge enhancement signal PX has an envelope corresponding to a rate of change of 
drawing 6 (a). That is, in an example of the above-mentioned gradation picture, it becomes 
a relation as shown in drawing 6 (b), and amplitude becomes small and amplitude becomes 
large in an intermediate density region in a low-density area and a high-density area. 
Thus, edge enhancement can be carried out especially in an intermediate density region. 
[0034]Although it is desirable to carry out edge enhancement about an intermediate 
density region of a picture generally in many cases, validity is high in order to carry out 
edge enhancement especially about an intermediate density region, if the gray-level- 
correction curve GM for USM like drawing 6 (a) is used. 

[0035]Although the gray-level-correction curve GUSM for USM of such various modes 
can be used, As mentioned above, the 2nd gradation correction circuit 30 outputs the 
intermediate signal HX with reference to a table memorized by memory etc. with an LUT 
method, when concentration signal SX as shown in drawing 13 is given as an input. 
Therefore, if a table expressing arbitrary one out of various kinds of above-mentioned 
gray-level-correction curves is held, edge enhancement corresponding to the 
characteristic is possible. The whole of each table expressing various kinds of above- 
mentioned grayHevel-correction curves is held, and if it can be made to carry out 
selection use of some [ one / of them ] arbitrarily, edge enhancement can be performed 
about a required concentration region of especially edge enhancement by changing a 
pattern of gray level correction. 

[0036]Here, a difference of meaning with a grayHevel-correction curve held to the 1st 
gradation correction circuit 51 and a gray-level-correction curve for USM held to the 2nd 
gradation correction circuit 30 is explained. 

[0037]Generally, the former gray-level-correction curve is for normalizing a range of an 
input picture signal to a range of an output image signal by relation between a highlight 
point or a shadow point. Therefore, it is related to what this carries out correction 
conversion of the value of concentration of a picture itself. Hereafter, this gray-level- 
correction curve will be called "a gray-level-correction curve for normalization." 
[0038]On the other hand, since a gray-level-correction curve for USM includes that 
processing in the edge enhancement circuit 40 of the next step asks for spatial 
differentiation (it will be difference if it sees by a pixel unit) of a concentration value, in a 
value in each position of a gray-level-correction curve, it is not important and inclination 
(rate of change) by each concentration region becomes important. For example, if a gray- 
level-correction curve for normalization is made to offset by a constant uniformly in each 
concentration, a concentration value of an output signal after amendment by it will 
increase or decrease uniformly, but since spatial differentiation is performed in the edge 
enhancement circuit 40 even if it performs same thing with a gray-level-correction curve 
for USM, the influence does not exist. 

[0039]or [ namely, / raising the degree of edge enhancement with a gray-level-correction 
curve for USM, although a gray-level-correction curve for normalization should be defined 
in consideration of a relation of a value before and behind amendment by each 
concentration ] — or it is determined from a viewpoint whether to enlarge inclination of a 
curve about a zone to control, or to make it small. 

[0040]With a gray-level-correction curve for USM, it is going to control a grade of edge 
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enhancement about each concentration region to being what is going to control a situation 
of gradation of a duplicate image to the last with a gray-level-correction curve for 
normalization also in operation. 

[0041]For this reason, although these are similar in that gradation is amended, another 
operation is completely done so. And in many cases, the 1st and 2nd gray-level- 
correction curve turns into a different curve of shape. 

[0042]A detailed example of processing according to < color component (the 1) = 
emphasis > drawing 7 by one color component is a detailed block diagram showing 
composition of drawing 2 according to each ingredient. As mentioned already, a signal 
which the image reader 1 in drawing 1 comprises this embodiment as a color image reader 
which reads a color picture, and is acquired from this color image reader is a color 
component signal of RGB. Each color component signal of RGB obtained from a color 
image reader goes into each logarithmic compression circuit 20R, 20G, and 20B, is 
changed into the concentration signals SR, SB, and SG, and is given to the image 
processing circuit 50. 

[0043]The concentration signal SG about green goes also into the gradation correction 
circuit 30 as a signal source of edge enhancement. Gray level correction of the 
concentration signal SG is carried out, and it turns into the intermediate signal HG and is 
outputted here. When performing edge enhancement from a signal of green, although a 
picture of a warm color system is emphasized, a picture of a cold color system has few 
effects. And edge enhancement of the intermediate signal HG is carried out in the edge 
enhancement circuit 40, and it generates edge enhancement signal PG. 
[0044]On the other hand, the concentration signals SR, SB, and SG included in the image 
processing circuit 50 receive gray level correction for normalization in the 1st gradation 
correction circuit 51 G, 51 B, and 51 R in this image processing circuit 50, respectively. And 
the main signals SC, SM, and SY corresponding to four colors of C, M, Y, and Bk and SBk 
are outputted. Addition synthesis of the edge enhancement signal PG is carried out to 
these main signals SC, SM, and SY and SBk, and it is constituted so that the edge 
enhancement finishing picture signal Z which consists of the chrominance signal C, M, and 
Y and Bk may be generated and outputted. 

[0045]Thus, after extending a desired concentration zone with a gray-level-correction 
curve for USM, it is controllable in an emphasis degree for every concentration zone by 
performing edge enhancement. 

[0046]Although edge enhancement was performed from a signal of green here, it is good 
also considering a signal of red as a signal source of edge enhancement. In this case, it is 
effective in an image enhancement of a cold color system. 

[0047]Thus, there are the following advantages by applying this invention to a device 
which creates an edge enhancement signal from a part of two or more inputted 
ingredients (for example, RGB) of each. That is, it is a case where uniform edge 
enhancement is performed over the whole region of a concentration region like before, and 
when a signal of G is made into a signal source of edge enhancement, although a magenta 
color serves as a shadow with the M version, since it is an unnecessary color, it serves as 
a highlight level with the C version. Therefore, it had the problem that a noise with an 
unnecessary shadow part of a magenta color was conspicuous with the C version. 
[0048]On the other hand, when composition like drawing 7 is adopted, as mentioned 
above, a rate of performing edge enhancement about an intermediate density region is 
enlarged, and if a rate of performing edge enhancement of a shadow part or a highlight 
portion is made small, a noise of a shadow part will not be emphasized. Therefore, a 
problem generated in the former is solvable by controlling a concentration region which 
gives edge enhancement. 

[0049]A detailed example of processing according to < color component (the 2) = 
emphasis > drawing 8 by two color components is a detailed block diagram showing an 
example which has acquired a signal source of edge enhancement from a signal of two 
colors of green and red. In this case, an effect of edge enhancement is acquired by both 
of a picture of a warm color system and a cold color system. The concentration signals 
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SR and SG in this embodiment generate the edge enhancement signals PR and PG 
through the edge enhancement circuits 40R and 40G which became independent of the 
2nd gradation correction circuit 30R and 30G that became independent, respectively. And 
addition synthesis of these edge enhancement signals PR and PG is carried out to the 
main signals SC, SM, and SY and SBk, respectively, and they output the edge 
enhancement finishing picture signal Z. An operation of each circuit is the same as a case 
of an embodiment of drawing 7 . 

[0050]A gray-level-correction curve for USM which the 2nd gradation correction circuit 
30R and 30G is made to memorize may be the same, and may differ mutually. Especially in 
the case of the latter, a concentration zone to emphasize can be changed of a red 
ingredient and a green ingredient. 
[0051] 

[A 2nd embodiment] 

<Outline> drawing 9 is a block diagram showing an important section of a 2nd embodiment 
of this invention, and only a range corresponding to drawing 2 is drawn. The picture signal 
X is incorporated into the signal transformation circuit 35, and it comprises circuitry of 
drawing 9 so that logarithmic compression and gray level correction for USM may be 
simultaneously performed in the signal transformation circuit 35. That is, conversion of 
logarithmic compression is made into Log(X) and it is a gray-level-correction curve for 
USM, [0052] 
[Equation 2]GUSM=F(a) 

However, a is in this signal transformation circuit 35, when it is considered as an input 
signal value, [0053] 
[Equation 3]HX=F(Log(X)) 

An LUT method performs ******. If it puts in another way, the picture signal X will be 
changed according to the transfer characteristic which expressed logarithmic compression 
and the gray level correction for USM collectively. 

[0054]Although logarithmic compression is required also as the preceding paragraph of 
generation of concentration signal SX, the conversion curve which bundled up the 
logarithmic compression and gray-level-correction curve for normalization also about this 
is held by the LUT method at the conversion circuit 52. 

[0055]The intermediate signal HX which is an output of each circuit in this embodiment, 
edge enhancement signal PX, the main signal SZ, and the edge enhancement finishing 
picture signal Z turn into the same signal as a 1st embodiment. 

[0056]The detailed example of the processing according to < color component (the 1) = 
emphasis > drawing 10 by one color component is a block diagram showing the details of 
processing according to color component about a 2nd embodiment. The color component 
signal G about green is incorporated into the signal transformation circuit 35, and it 
comprises drawing 10 so that the above logarithmic compression and gray level correction 
for USM may be performed simultaneously. 

[0057]Conversion which bundled up logarithmic compression about a main signal and gray 
level correction for normalization is performed according to a color component of RGB by 
the conversion circuits 52R, 52G, and 52B. 

[0058]Since composition and operation of those other than this are the same as that of 
drawing 7 , duplication explanation is omitted. 

[0059]A detailed example of processing according to < color component (the 2) = 
emphasis > drawing 1 1 by two color components is a block diagram showing details of 
other examples of processing according to color component about a 2nd embodiment. The 
color component signals R and G about red and green are incorporated into the signal 
transformation circuits 35R and 35G, and it comprises a circuit of drawing 1 1 so that the 
above logarithmic compression and gray level correction for USM may be performed 
simultaneously. An edge enhancement process is individually performed in the edge 
enhancement circuits 40R and 40G. 

[0060]Since he can understand composition and operation of those other than this from 
drawing 7 and drawing 10 , duplication explanation is omitted. 
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[0061]There is an advantage that there are few LUT memories and it can be managed 
with composition of these drawing 9 - drawing 1 1 as compared with composition of 
drawing 3 , drawing 7 , and drawing 8 . 
[0062] 

[Modification(s)] 

- Since a characteristic matter is the 2nd gradation correction circuit 30 in a 1st 
embodiment, in this mode, it is not indispensable that a logarithmic compression circuit 
exists in a device. That is, as an input picture signal of a device, when inputting not 
photoelectrical reading but the picture signal already created as a concentration signal of 
a manuscript, the logarithmic compression circuit is unnecessary in this device. A case so 
that this may incorporate and process the graphics file put in a database, for example 
corresponds. 

[0063]- Although the logarithmic compression for main signal generation was made to use 
also [ gradation correction circuit / 1st ] and was made into the signal transformation 
circuit 52 (52R, 52G, 52B) in a 2nd embodiment, logarithmic compression about this main 
signal may be separately performed before the 1st gray level correction. 
[0064]- This invention can be applied, also when the input of a color picture is RGB and 
an output is also RGB (in for example, the case of the use of the display to CRT). 
[0065]- this invention is applicable not only to a color but processing of a monochrome 
picture. In this case, what is necessary is just to consider that each signal of drawing 2 
and drawing 9 is a single picture signal. 
[0066] 

[Effect of the Invention]According to the invention according to claim 1 to 6, since it has 
composition which performs gray level correction (the 2nd gray level correction) before 
performing an edge enhancement process, the degree of edge enhancement can be set up 
for every concentration zone by defining the characteristic of this gray level correction 
beforehand to have explained above. 

[0067]That is, it becomes possible to control edge enhancement freely about the whole 
region of a concentration region by enlarging the rate of change of a gray-level-correction 
curve about a concentration region to carry out especially edge enhancement, and making 
a rate of change small about the concentration region which wants to press down edge 
enhancement small. 

[0068]Therefore, edge enhancement only especially of the bright section of a manuscript 
can be carried out, edge enhancement only especially of the dark space can be carried 
out, or edge enhancement can be performed especially about an intermediate density 
region. 

[0069]In the invention of claim 3, emphasis of the noise component in a shadow part or a 
highlight portion can be made small especially about the color component signal which are 
a part of two or more color component signals, and is not if it is a signal source of edge 
enhancement. 

[0070]Although it is desirable to carry out edge enhancement about the intermediate 
density region of a picture generally in many cases, according to the invention according 
to claim 4, validity is high in order to carry out edge enhancement especially about an 
intermediate density region. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the outline of the whole scanner for platemaking 
in which this embodiment of the invention is applied. 

[Drawing 2] It is a block diagram showing a 1st embodiment of this invention. 
[Drawing 3] They are the example which made the straight line the gray-level-correction 
curve for USM, and a figure showing the situation of the edge enhancement at the time of 
using it as pretreatment. 

[Drawing 4] They are an example which emphasizes a low-density area as a gray-level- 
correction curve for USM, and a figure showing the situation of the edge enhancement at 
the time of using it as pretreatment. 

[Drawing 5]T hey are an example which emphasizes a high-density area as a gray-level- 
correction curve for USM, and a figure showing the situation of the edge enhancement at 
the time of using it as pretreatment. 

[Drawing 6] They are an example which emphasizes an intermediate density region as a 
gray-level-correction curve for USM, and a figure showing the situation of the edge 
enhancement at the time of using it as pretreatment. 

[Drawing 7] It is a block diagram showing the example of the processing circuit for every 
[ in a 1st embodiment ] color ingredient. 

[Drawing 8] It is a block diagram showing other examples of the processing circuit for 
every [ in a 1 st embodiment ] color ingredient. 

[Drawing 9] It is a block diagram showing a 2nd embodiment of this invention. 
[Drawing 10] It is a block diagram showing other examples of the processing circuit for 
every [ in a 2nd embodiment ] color ingredient. 

[Drawing 1 1] It is a block diagram showing other examples of the processing circuit for 
every [ in a 2nd embodiment ] color ingredient. 

[Drawing 1 2] It is a block diagram showing the edge enhancement process device of the 
conventional picture. 

[Drawing 13] It is a related figure showing the relation between concentration signal SX 
and concentration. 

[Drawing 14] It is a related figure showing the relation between the main signal SZ and 
concentration. 

[Drawing 15j lt is a related figure showing the relation between edge enhancement signal 
PX and concentration. 

[Drawing 16] It is a related figure showing the relation between the edge enhancement 
finishing picture signal Z and concentration. 
[Description of Notations] 

1 Image reader 

2 Image output device 

3 Image processing portion 

20 Logarithmic compression circuit 
30 The 2nd gradation correction circuit 
35 Signal transformation circuit 
40 Edge enhancement circuit 

50 Image processing circuit 

51 The 1st gradation correction circuit 
X (R, G, B) Input picture signal 

SX (SR, SG, SB) Concentration signal 
HX (HR, HG) Intermediate signal 
SX (SC, SM, SY, SBK) Main signal 
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PX (PR, PG) Edge enhancement signal 
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o-ci5fffl<!oaMaff«*j!£jf atafciftwadwsff a zuz 

[ 0 0 4 6 ] 5rcfc\ i itli^U -^coft^^Kf 1556 
[0047] <IOJ; d A*S*lfc«R04H«4i- 

i: ilfRGB ) to 3 ■fe«o-aw»6*wiss»w»#*f^r 
zmmzz co^m^mm-t^ z tt i 0 . otcoj; 3 * 

{i^H-fc^rS**. C mxii^mfrgLX'fo § ^ to . y\ 
[0048] i*Lt»fCBl7coJ:3*«ia*«fflLfc 
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i5^y^fX^IB^^i:^V\ Lf^oT, ISrfB 
[0049] <feja»S«B!OS»HW ( ^co 2 ) = 2£ 

IEB8&3 0R, 3 0Gfc»£Uyi|«&WH»4 0R, 
4 0G£gT, ttt&8tigfi?PR. PG£4zj£-r&. *L 

C, SM, SY, SBkfcJn*aj«;3*u KttSftllSfiftMi 
[0050]^, $2aWmtEI9lft3 0R, 3 0G 

[00 5 1] 

<«ts>a 9 <nffl&m 2 commcomm&mM*^ 

3 5fcJR»)S^ ®938^»3 5t^vvc*rafcEKi: 
U SMfflcoFgllffliEt £|3M«T a ± 0 (Cf»fc§*VO> 

4. ttRffittoseaifcLog (x)it,u 

SMJB<0»»lltiEfl*£. 
[00 52] 

[1:2 ] GUSM=F ( a ) 

3 5TI4. 
[00 53] 

[»3] HX=F (Log (X) ) 

[0054] mmm^sx<7)*m7>m®,t lx bfmrn 

2tLU T*#C«J$3 fix V ^ & . 
[00 55] <!O*W®^fc(ti,#llS|c0ffi^T"S)l. 

mmmmmm^-zii. m 1 nmmcommt m tm^-t 

[0056 ] <fej£#J3Mop»J ( -f-co 1 ) = 1 



i ^ aww>ia 1 0 t±& 2 comtrnmiz-ix ^x , ■& 

J&fr^MJI^f»ffl&*^7n >y 9WX-hh . Hi 0T' 

«^u-ytov^-co-fe^«-§-G^-§^^niji&3 5 

[0057] ±^#fcov^«S«k£BWt jESfl^fOB 
S*IIEi:£-«LfcSSSW±, RGB*>fe»S#BIfc38JMII 
S§5 2R, 52G, 5 2Bt*fr*>*U>. 

[0058] z. ti£M<r>mwL t mmtm 1 1 mmx-hz, 
[0059] <-&m&Bwmvmmm ( 2 ) = 2 -a 

HI KOBIfrCiiW Kfc^U-yfcfcr-^vctftejfcfr 

±ta<o i a k u s um^wmmE t * rush 

EISS4 0R, 4 0GfcfcV>t:«i!ffc:fia. 

[0060] i tLWhv>ffi& k mmm 7 *s * #a 1 0 

[006 1] <Ttl4>H9— HI H3, H 

7*><t tm8cviimk stmLx l uT^ty 

[0062] 

■ m 1 comtrnmizte v 2 op^im 

T^imi&m-^ktx. smnxmti'jimiK>xte%:<mz 
mmm^k Lxftf&ztix^m&m^ZAjj-t&tz 
ui. zvmm.fttz*m&mm±^mx'h&. zti 

[0063] • &2commmx*te±m^±mcofi:tbv> 
Mmsm^m 1 o«wMEiiiBf:jftB*-«T«-f««ia 

SS5 2 (5 2R, 5 2G, 5 2B) tL^HK ZCDZM 

mz^xvmtSMtem 1 <oPB»iaDE<owfc:s«Htcff 

[0064] • ^^-B^cOA^^RGBT'* 1 ). tii^J 
i>RGB-CS>4J:3^^- (Jti;i.{fCRT^^cD 

[0065] • zco?£mt*7-=fmx'%;<*:;7x3m 
i&cr$mizi>&mxiz&» zcom^zit, m2&£vm 

[0066] 

imavsmi PimmLizx o nz. mm*. i Bsit* 
JI6 (cistsco^Bjfc xtiit. mmmemzmtmiiz 
^mmiE (m2<7)mmwE) znommbLx^zti 

ib. Z<mmW&^8L*ht>frlib%!sbXii< i t 
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[0067] ttb^mzmmmLt^mm&iz^ 

[0068] Ufcj^oTlBB»<0^O»*1#fclWI5aai 
[0069] SH*«305KHT14»t:. ffiSfcofeBWHS 

[0070] tK, -mitzmmcD'zmmmmz^xMi 
wmm-tz>z\tt>m?£ lv^-^^vw. nt#jf 4 tia 
«<o»Hjtj:*ur. »te*isfifte«fcov^iwiaaiw- 

[0M«fS#^BB] 

[01 ] <r«*0Bc7)^o^ffi*saM$ftSSS)RfflX=3f 

[ ii 2 ] <r <mwnm i commmm^-ty^t -y ? ere 

[03] USMM<0|WWi|jEft»*m8fcLfc«fc. * 

tizmnmt LxmmLtzm^mmmnmizm- 

[04] USMfflO^*Efti£fcLTtei§M£&P 

[as ] usMffloptifffljEaMt LTft«js«&§an 

««3i^^-0T'*>S„ 

[06 ] u smmmfflffiEW&t tx^mm&m^m 
m-thmt. ztizmamt Lx&mLtzmnmm$m 
m^mi^-trnx-^ s . 

[0i] 



EIBOffiiS^-rn >y 7mx°fo& . 
[08] ^l^*»M^i3{tS^7-^ri:<7)MIl 

[09] <r om&rm 2 t^EWeJBi^rn -y ? 0t- 

[010] »2^BBKBfctJft*^5~^«rt<7)«i 

am^flfecow^^-r yo >y ? 0-c$> s . 
[0ii] $ 2 nmmmmizti t co*& 

[012] ^*coH«««if^iiMaga^^-r7'o.y 

^0T'*?.« 

[013] «ftfi^SXfcii«fc^M«^-rW«0T' 
[014] ±fS # S Z t »£ t <0Wf£ & jKTWfliH-C* 
[01 5] ^IKSifft-^PXtSfttcoWS^-rws 

mx-ibh. 

1 BflfflPKOSX 

2 Bfetb^ga 

3 bobm 
20 MStrani8§ 

3 0 f^OHMffiiEIIIft 

35 immm$& 
40 f&figsfimfs 

5 0 H«MaiHSS 

51 mieymmtmm 

X (R. G. B) A^JBfWS^ 

sx ( sb, sg, sb) mmim 
hx ( hr, ho tpmim 

SX(SC, SM, SY, SBK) ±ff# 

px<pr, pg> unms'? 

[02] [013] 
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20 
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X -^jLog|- 




30 



40 



Sx 



"Ik 
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Gusm=Gh Hx 





Px 



(b) 



Gusm=6m 



mm. 





lust 
(«■«) 
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[014] 
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Sz 



[09] 



[01 2] 
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[HI 53 
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